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(57) ABSTRACT 

A damper device includes a housing; a viscous ?uid ?lled 
inside the housing; a rotor rotatably disposed inside the 
housing; and a sealing member for preventing the viscous 
?uid from leaking through the rotor and the housing. A 
rotational Wing With a viscous-?uid passage is provided on 
one of the housing and the rotor. The rotational Wing moves 
relative to the viscous ?uid in a circumferential direction, 
and extends in a radial direction for dividing a housing 
portion of the housing ?lled With the viscous ?uid. A valve 
is provided on the rotational Wing, and is formed of an 
elastic member capable of deforming elastically. The valve 
opens the viscous-?uid passage When the rotor rotates in one 
direction, and blocks the viscous-?uid passage When the 
rotor rotates in the other direction. 

11 Claims, 12 Drawing Sheets 
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DAMPER DEVICE 

BACKGROUND OF THE INVENTION AND 
RELATED ART STATEMENT 

The present invention relates to a damper device With a 
one-Way function for damping, for example, a rotation of a 
door in an opening direction and not damping the rotation of 
the door in a closing direction. 
A damper device is generally composed of a housing; 

viscous ?uid ?lled inside the housing; a rotor rotatably 
disposed inside the housing and including an axis portion 
With one part projecting from the housing; and a sealing 
member for preventing the viscous ?uid from leaking 
through the axis portion of the rotor and the housing. The 
rotor is provided With a projecting portion having a ?uid 
passage and projecting in an axial direction thereof. A valve 
is provided on the projecting portion. The valve includes a 
?rst ?uid passage for reducing a ?oW of the viscous ?uid 
into the ?uid passage of the projecting portion When the 
rotor rotates in one direction, and a second ?uid passage for 
increasing the ?oW of the viscous ?uid into the ?uid passage 
of the projecting portion When the rotor rotates in the other 
direction. 

Patent Reference: Japanese Patent No. 2581655 
In the damper device described above, the valve is dis 

posed to be movable and rotatable. Accordingly, the viscous 
?uid passes through a gap betWeen the valve and the 
housing. As a result, it is di?icult to obtain a desired braking 
torque With certain accuracy. Also, the valve receives a large 
load, thereby causing damage and loWering durability. 

In vieW of the problems described above, an object of the 
present invention is to provide a damper device capable of 
generating a braking torque With certain accuracy, and 
reducing a load on a valve, thereby improving durability. 

Further objects and advantages of the invention Will be 
apparent from the folloWing description of the invention. 

SUMMARY OF INVENTION 

In order to attain the objects described above, according 
to the present invention, a damper device includes a housing; 
a viscous ?uid ?lled inside the housing; a rotor rotatably 
disposed inside the housing; and a sealing member for 
preventing the viscous ?uid from leaking through the rotor 
and the housing. A rotational Wing or rotational Wing device 
With a viscous-?uid passage is provided on one of the 
housing and the rotor. The rotational Wing moves relative to 
the viscous ?uid in a circumferential direction, and extends 
in a radial direction for dividing a housing portion of the 
housing ?lled With the viscous ?uid. Avalve or valve device 
may be provided on the rotational Wing, and is formed of an 
elastic member capable of deforming elastically. The valve 
opens the viscous-?uid passage When the rotor rotates in one 
direction, and blocks the viscous-?uid passage When the 
rotor rotates in the other direction. 

According to the present invention, the valve may elas 
tically contact at least an inner face of the housing. The 
viscous ?uid may be formed of silicone oil, and the valve is 
formed of ethylene-propylene-diene rubber having a non 
sWelling property relative to the silicone oil. 

According to the present invention, a damper device 
includes a housing; a viscous ?uid ?lled inside the housing; 
a rotor rotatably disposed inside the housing; and a sealing 
member for preventing the viscous ?uid from leaking 
through the rotor and the housing. A rotational Wing With a 
viscous-?uid passage is provided on one of the housing and 
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2 
the rotor. The rotational Wing moves relative to the viscous 
?uid in a circumferential direction, and extends in a radial 
direction for dividing a housing portion of the housing ?lled 
With the viscous ?uid in the circumferential direction. A 
valve is provided on the rotational Wing for opening the 
viscous-?uid passage When the rotor rotates in one direction 
and blocking the viscous-?uid passage When the rotor 
rotates in the other direction. A Wall portion projecting in an 
axial direction of the rotor is provided on the housing. A 
passage is formed betWeen a surface of the Wall portion 
having an orthogonal surface perpendicular to a rotational 
axis line of the rotor and a surface of the rotor having an 
orthogonal surface perpendicular to the rotational axis line 
and facing the surface of the Wall portion for passing the 
viscous ?uid therethrough. 

In the present invention, the rotational Wing With the 
viscous-?uid passage is provided on one of the housing and 
the rotor. The rotational Wing moves relative to the viscous 
?uid in the circumferential direction, and extends in a radial 
direction for dividing the housing portion of the housing 
?lled With the viscous ?uid. The valve is provided on the 
rotational Wing, and is formed of the elastic member capable 
of deforming elastically. The valve opens the viscous-?uid 
passage When the rotor rotates in one direction, and blocks 
the viscous-?uid passage When the rotor rotates in the other 
direction. Accordingly, the valve reliably blocks the viscous 
?uid passage When a braking torque is generated. As a result, 
the viscous ?uid passes only through a speci?c passage, 
thereby obtaining the braking torque With high accuracy. 
The valve is formed of the elastic member capable of 

deforming elastically, thereby improving durability of the 
valve and the damper device. The valve elastically contacts 
at least the inner face of the housing. Accordingly, the 
viscous ?uid passes only through a speci?c passage, thereby 
obtaining the braking torque With high accuracy. Moreover, 
the viscous ?uid is formed of silicone oil, and the valve is 
formed of ethylene-propylene-diene rubber With a non 
sWelling property relative to the silicone oil. Accordingly, it 
is possible to eliminate damage on the valve due to a 
temperature change, thereby making it possible to use the 
damper device in cold climate Without damage. 

In the present invention, the rotational Wing With the 
viscous-?uid passage is provided on one of the housing and 
the rotor. The rotational Wing moves relative to the viscous 
?uid in the circumferential direction, and extends in the 
radial direction for dividing the housing portion of the 
housing ?lled With the viscous ?uid. The valve is provided 
on the rotational Wing for opening the viscous-?uid passage 
When the rotor rotates in one direction and blocking the 
viscous-?uid passage When the rotor rotates in the other 
direction. The Wall portion projecting in the axial direction 
of the rotor is provided on the housing. The passage is 
formed betWeen the surface of the Wall portion having the 
orthogonal surface perpendicular to the rotational axis line 
of the rotor and the surface of the rotor having the orthogo 
nal surface perpendicular to the rotational axis line and 
facing the surface of the Wall portion for passing the viscous 
?uid therethrough. When the braking torque is generated, 
the passage expands due to a pressure of the viscous ?uid 
passing through the passage. With the structure described 
above, it is possible to maintain a gap of the passage constant 
through rigidity of the housing, thereby obtaining the brak 
ing torque With high accuracy. Also, the members forming 
the passage have rigidity, thereby improving durability of 
the damper device. 

According to the invention, the rotational Wing device 
may include a ?rst rotational Wing With a ?rst viscous-?uid 
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passage provided on one of the housing and the rotor, and a 
second rotational Wing With a second viscous-?uid passage 
provided on the other of the housing and the rotor. Also, the 
valve device may include a ?rst valve provided on the ?rst 
rotational Wing for opening and closing the ?rst viscous 
?uid passage, and a second valve provided on the second 
rotational Wing for opening and closing the second viscous 
?uid passage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of a damper 
device according to a ?rst embodiment of the present 
invention; 

FIG. 2 is a plan vieW of a case shoWn in FIG. 1; 
FIG. 3 is a front vieW of the case shoWn in FIG. 2; 
FIG. 4 is a bottom vieW of the case shoWn in FIG. 2; 
FIG. 5 is a cross sectional vieW taken along line 5-5 in 

FIG. 2; 
FIG. 6 is a cross sectional vieW taken along line 6-6 in 

FIG. 2; 
FIG. 7 is a plan vieW of a cap shoWn in FIG. 1; 
FIG. 8 is a cross sectional vieW taken along line 8-8 in 

FIG. 7; 
FIG. 9 is a plan vieW of a second valve shoWn in FIG. 1; 
FIG. 10 is a front vieW of the second valve shoWn in FIG. 

9; 
FIG. 11 is a bottom vieW of the second valve shoWn in 

FIG. 9; 
FIG. 12 is a plan vieW of a rotor shoWn in FIG. 1; 
FIG. 13 is a front vieW of the rotor shoWn in FIG. 12, 

Wherein a left half side thereof is a cross sectional vieW 

thereof; 
FIG. 14 is a bottom vieW of the rotor shoWn in FIG. 12; 
FIG. 15 is a plan vieW of a ?rst valve shoWn in FIG. 1; 
FIG. 16 is a front vieW of the ?rst valve shoWn in FIG. 15; 
FIG. 17 is a bottom plan vieW of the ?rst valve shoWn in 

FIG. 15; 
FIG. 18 is a right side vieW of the ?rst valve shoWn in 

FIG. 15; 
FIG. 19 is a plan vieW of an arm shoWn in FIG. 1; 
FIG. 20 is a partially sectional front vieW of the arm 

shoWn in FIG. 19; 
FIG. 21 is an enlarged sectional vieW taken along line 

21-21 in FIG. 19; 
FIG. 22 is a plan vieW of a damper device according to the 

embodiment of the present invention; 
FIG. 23 is a front vieW of the damper device according to 

the embodiment of the present invention; 
FIG. 24 is a rear vieW of the damper device according to 

the embodiment of the present invention; 
FIG. 25 is a bottom vieW of the damper device according 

to the embodiment of the present invention; 
FIG. 26 is a right side vieW of the damper device 

according to the embodiment of the present invention; 
FIG. 27 is a left side vieW of the damper device according 

to the embodiment of the present invention; 
FIG. 28 is a partial sectional vieW taken along line 28, 

29-28, 29 in FIG. 22; 
FIG. 29 is a partial sectional vieW taken along the line 28, 

29-28, 29 in FIG. 22; 
FIG. 30 is an enlarged sectional vieW taken along line 

30-30 in FIG. 22; 
FIG. 31 is an explanatory draWing shoWing an operation 

of the damper device according to the second embodiment 
of the present invention; 
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4 
FIG. 32 is an explanatory draWing shoWing the operation 

of the damper device of the embodiment according to the 
present invention; 

FIG. 33 is an explanatory draWing shoWing the operation 
of the damper device of the embodiment according to the 
present invention; and 

FIG. 34 is an explanatory draWing shoWing the operation 
of the damper device of the embodiment according to the 
present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Hereunder, embodiments of the present invention Will be 
described With reference to the accompanying draWings. 
FIG. 1 is an exploded perspective vieW of a damper device 
according to an embodiment of the present invention. 
As shoWn in FIG. 1, a damper device D is composed of: 

a case 11 made of a synthetic resin such as polycarbonate 
having rigidity; a cap 21 made of a synthetic resin such as 
polycarbonate having rigidity for blocking an opening of the 
case 11; second valves 31 made of a synthetic resin such as 
polyacetal and attached to each second rotational Wing 17 
formed on a bottom of the case 11; a silicone oil 41 as 
viscous ?uid ?lled inside the case 11 (housing portion 15) 
closed by the cap 21; a rotor 51 made of a synthetic resin 
such as polyacetal and having an axis portion 52 rotatably 
disposed inside the case 11 With one part projecting outside 
from a penetrating hole 22 of the cap 21; ?rst valves 61 made 
of a material such as ethylene-propylene-diene rubber hav 
ing elasticity and non-sWelling property relative to the 
silicone oil 41, and attached to ?rst rotational Wings 54 
provided in the rotor 51; an O-ring 71 as a sealing member 
for preventing the silicone oil 41 from leaking betWeen the 
cap 21 and the rotor 51 and made of a material such as a 
self-lubricating silicone rubber; a ring-shaped sheet 81 made 
of a synthetic resin and disposed betWeen the cap 21 and the 
?ange portion 53 of the rotor 51, and having an outer 
circumferential diameter slightly smaller than an outer cir 
cumferential diameter of a ?ange portion 53 of the rotor 51; 
and an arm 91 made of a synthetic resin such as polyacetal 
having rigidity and attached to the axis portion 52 of the 
rotor 51 projecting from the cap 21. A housing is composed 
of the case 11 and the cap 21. 

FIG. 2 is a plan vieW of the case shoWn in FIG. 1; FIG. 
3 is a front vieW of the case shoWn in FIG. 2; FIG. 4 is a 
bottom vieW of the case shoWn in FIG. 2; FIG. 5 is a cross 
sectional vieW taken along a line 5-5 in FIG. 2; and FIG. 6 
is a cross sectional vieW taken along a line 6-6 in FIG. 2. 
As shoWn in FIGS. 2 to 6, the case 11 is composed of: a 

case main body 12 having a cylindrical Wall portion 14 
formed around an outer edge of a bottom portion 13 having 
a circular planar shape; an axial supporting portion 16 With 
a column shape provided at a center of a bottom surface of 
the bottom portion 13; tWo second rotational Wings 17 
disposed on the bottom surface of the bottom portion 13 at 
symmetric positions relative to the axial supporting portion 
16 and extending in an axial direction of the axial supporting 
portion 16 (axial direction of the axis portion 52 of the rotor 
51) With a predetermined distance from the axial supporting 
portion 16 and in a radial direction to the cylindrical Wall 
portion 14; and an arm portion 18 provided on an outer 
circumference of the case main body 12 in a radial direction. 
On an upper side of an inner circumference of the 

cylindrical Wall portion 14, there are provided a loWer 
expanded diameter step 14a; a conical portion 14b expand 
ing upWardly from an upper end of the loWer expanded 
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diameter step 14a; and an upper expanded diameter step 140 
extending from an upper end of the conical portion 14b. 

The second rotational Wings 17 function as Wall portions 
projecting toWard the axis portion 52 of the rotor 51. The 
second rotational Wings 17 include: notches 1711 as second 
viscous-?uid passages for passing the silicone oil 41; and 
axis-supporting notches 17b for attaching the second valves 
31 that open the notches 1711 When the rotor 51 rotates in one 
direction (clockwise in FIG. 2) and block the notches 1711 
When the rotor 51 rotates in the other direction (counter 
clockWise in FIG. 2). 

Each of the second rotational Wings 17 has a horizontal 
height such that a loWer surface of the ?ange portion 53 of 
the rotor 51 slides and contacts. An upper end of the second 
rotational Wing 17 on the inner circumferential side is a 
conical surface 170 inclined toWard the center. An attach 
ment hole 18a is formed at an end of the arm portion 18. The 
housing portion 15 is formed inside the case main body 12 
(housing) for retaining the silicone oil 41, and corresponds 
to a space formed by the case 11 and the cap 21. When the 
rotor 51 is disposed inside the housing, the housing portion 
15 is divided by the ?rst rotational Wings 54 of the rotor 51 
and the second rotational Wings 17. 

FIG. 7 is a plan vieW ofthe cap shoWn in FIG. 1; and FIG. 
8 is a cross sectional vieW taken along a line 8-8 in FIG. 7. 
As shoWn in FIGS. 7 and 8, the cap 21 includes: a penetrat 
ing hole 22 at a center thereof for inserting the axis portion 
52 of the rotor 51; an expanded diameter step 23 disposed 
beloW the penetrating hole 22 and formed in a tube shape 
extending to a loWer end thereof for retaining the O-ring 71; 
a conical portion 24 formed on an outer edge thereof and 
expanding upwardly to abut against the conical portion 14b 
of the case main body 12; and an upper expanded diameter 
step 25 extending from an upper end of the conical portion 
24 and abutting against the upper expanded diameter step 
140 of the case main body 12. 

FIG. 9 is a plan vieW of the second valve shoWn in FIG. 
1; FIG. 10 is a front vieW of the second valve shoWn in FIG. 
9; and FIG. 11 is a bottom plan vieW of the second valve 
shoWn in FIG. 9. As shoWn in FIGS. 9 to 11, the second 
valve 31 is composed of: an axis portion 32 to be rotatably 
inserted into the axis-supporting notch 17b of the case 11; 
and a valve portion 33 extending from the axis portion 32 for 
opening and closing the notch 17a of the case 11. A notch 
33a is formed under the valve portion 33, and has a size 
overlapping the notch 17a of the case 11 Without forming an 
opening. 

FIG. 12 is a plan vieW of the rotor shoWn in FIG. 1; FIG. 
13 is a front vieW With a left half cross section of the rotor 
shoWn in FIG. 12; and FIG. 14 is a bottom vieW of the rotor 
shoWn in FIG. 12. As shoWn in FIGS. 12 to 14, the rotor 51 
is composed of: a axis portion 52 With a column shape; a 
?ange portion 53 formed on an outer circumference of the 
axis portion 52 and having a circular shape in a plan vieW 
With the axis portion 52 as a center; and ?rst rotational Wings 
54 extending from an outer circumference of the axis portion 
52 in a radial direction (in a direction of a radius) and formed 
on a loWer face of the ?ange portion 53 at symmetric 
positions relative to the axis portion 52 for dividing the 
housing portion 15 of the case 11. 

The axis portion 52 includes a cylindrical depression 52a 
on a bottom surface thereof for engaging the axial support 
ing portion 16 of the case 11 to be rotatable: l-cut steps 52b 
With an l-shape formed on a part of the cap 21 projecting 
from the penetrating hole 22; and ?tting grooves 520 formed 
in an l-cut ?at portion (vertical surface) and extending in a 
horizontal direction. The ?ange portion 53 has tWo holes 53a 
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6 
on a circle concentric With the axis portion 52 at 180 degree 
intervals. The ?ange portion 53 is formed in a disc shape for 
sealing the cylindrical Wall portion 14 betWeen a section (A) 
and a section (B) of the silicone oil 41 and the O-ring 71, so 
that a pressure is not directly applied to the O-ring 71 When 
the section (A) is compressed to generate torque. 
When the rotor 51 rotates in a direction to generate the 

torque (clockWise in FIG. 31), a positive pressure is gener 
ated in the section (A) due to a large compressive force. The 
holes 53a are formed in the ?ange portion 53 of the rotor 51 
as a passage for releasing the silicone oil 41 at positions 
corresponding to the section (B) Where a negative-pressure 
is generated When the rotor rotates to generate the torque. 
Accordingly, if the silicone oil 41 leaks betWeen the cap 21 
and the ?ange portion 53, the silicone oil 41 betWeen the cap 
21 and the ?ange portion 53 moves to the section (B) 
through the holes 5311 With the negative pressure. Therefore, 
the cap 21 does not deform in a state Wherein the silicone oil 
41 leaks betWeen the cap 21 and the ?ange portion 53. Also, 
the O-ring 71 does not receive a load. Accordingly, the 
silicone oil 41 does not leak through the housing of the rotor 
51, thereby improving durability. 
The ?rst rotational Wing 54 includes a notch 54a as a ?rst 

viscous-?uid passage for passing the silicone oil 41; and an 
axis-supporting notch 54b for attaching a ?rst valve 61 that 
opens the notch 5411 When the rotor 51 rotates in one 
direction (clockWise in FIG. 12) and blocks the notch 5411 
When the rotor 51 rotates in the other direction (counter 
clockWise in FIG. 12). A conical surface 55 inclined doWn 
Wardly is formed beloW a joint part betWeen the axis portion 
52 and the ?ange portion 53, i.e. a portion facing the conical 
surface 170 of the case 11. A passage 58 is formed betWeen 
the conical surface 55 and the conical surface 170 of the case 
11 for passing the silicone oil 41 in a compressed (pressur 
ized) state. 

FIG. 15 is a plan vieW of the ?rst valve shoWn in FIG. 1; 
FIG. 16 is a front vieW of the ?rst valve shoWn in FIG. 15; 
FIG. 17 is a bottom vieW of the ?rst valve shoWn in FIG. 15; 
and FIG. 18 is a right face vieW of the ?rst valve shoWn in 
FIG. 15. As shoWn in FIGS. 15 to 18, the ?rst valve 61 is 
composed of: an axis portion 62 to be pressed into the 
axis-supporting notch 54b of the rotor 51; a valve portion 63 
extending from the axis portion 62 for opening and closing 
the notch 54a of the rotor 51; and a projecting portion 64 
extending upWardly and doWnWardly from an edge of the 
valve portion 63 for effectively receiving a pressure of the 
silicone oil 41 in a compressed (pressurized) state so that the 
valve portion 63 blocks the notch 54a. 

FIG. 19 is a plan vieW of the arm shoWn in FIG. 1; FIG. 
20 is a partial sectional front vieW of the arm shoWn in FIG. 
19; and FIG. 21 is an enlarged sectional vieW taken along a 
line 21-21 in FIG. 19. As shoWn in FIGS. 19 to 21, the arm 
91 is composed of: a ?rst horizontal portion 92; a declining 
portion 93 extending from a right edge of the horizontal 
portion 92; and a second horizontal portion 94 extending 
from a right edge of the declining portion 93. The portions 
92 to 94 are connected in a line in a plan vieW. 

The ?rst horizontal portion 92 includes: an l-cut attach 
ment hole 9211 provided at a center of an arc on a left end 
thereof; ?tting projections 92b provided on vertical surfaces 
of the attachment hole 92a for engaging the ?tting grooves 
520 provided on the axis portion 52 of the rotor 51; and 
grooves 920 provided outside the ?tting projections 92 so 
that the ?tting projection 92 can slightly move back and 
forth. A circular attachment hole 94a is provided at a center 
of an arc on a right end of the second horizontal portion 94. 



US 7,353,923 B2 
7 

A process of assembling the damper device D Will be 
described next. First, the axis portions 32 of the second 
valves 31 are inserted respectively into the tWo axis-sup 
porting notches 17b of the case 11 to be rotatable. The axis 
portions 62 of the ?rst valves 61 are respectively pressed 
into the axis-supporting notches 54b of the rotor 51. An 
appropriate amount of the silicone oil 41 is ?lled in the 
housing portion 15. Further, the silicone oil 41 is applied to 
the depression 52a of the rotor 51, the loWer side of the axis 
portion 52, and the ?ange portion 53. Then, the axial 
supporting portion 16 of the case 11 is ?tted into the 
depression 5211, so that a part of the axis portion 52 and the 
?ange portion 53 are disposed inside the housing portion 15. 
When the part of the axis portion 52 and the ?ange portion 

53 are disposed inside the housing portion 15 ?lled With the 
silicone oil 41, air at the loWer side of the ?ange portion 53 
(inside the housing portion 15) is discharged upWardly 
through the holes 5311 provided in the ?ange portion 53, and 
the silicone oil 41 is slightly over?oWed above the ?ange 
portion 53 through the holes 53a. Accordingly, air does not 
stay at the loWer side of the ?ange portion 53 (inside the 
housing portion 15), thereby minimiZing a variation in the 
braking torque due to air mixed in the housing portion 15. 

The axis portion 52 of the rotor 51 is ?tted into the O-ring 
71, and the ring-shaped sheet 81 is placed around the outer 
edge of the ?ange portion 53. Then, the axis portion 52 of 
the rotor 51 is inserted into the penetrating hole 22 of the cap 
21, and the O-ring 71 is pressed into the expanded diameter 
step 23. The conical portion 24 of the cap 21 abuts against 
the conical portion 14b of the case 11, and the upper 
expanded diameter step 25 abuts against the upper expanded 
diameter step 14c, so that the cap 21 closes the opening of 
the case 11. 

When the opening of the case 11 is closed by the cap 21, 
air at an upper side of the ?ange portion 53 is discharged 
outside the housing. The ?ange portion 53 contacts the cap 
21 through the silicone oil 41 and the ring-shaped sheet 81, 
so that the O-ring 71 inside the expanded diameter step 23 
prevents the silicone oil 41 from leaking betWeen the cap 21 
and the axis portion 52. 
An upper inside edge of the case 11 is Welded and sealed 

hermetically to an outer edge of the cap 21 With high 
frequency Welding. When the axis portion 52 of the rotor 51 
projecting from the cap 21 is pressed into the attachment 
hole 92a of the arm 91, the ?tting projections 92b are ?tted 
into the ?tting grooves 520, thereby assembling the damper 
device D as shoWn in FIGS. 22 to 30. When the damper 
device D is assembled, the ?rst valves 61 elastically contact 
the inner surface of the housing, i.e. the bottom and inner 
circumferential surfaces of the case 11 and the loWer surface 
of the cap 21, so that the ?rst valves 61 securely divide the 
housing portion 15. 
An operation of the damper device according to the 

embodiment of the present invention Will be described With 
reference to FIGS. 31 to 34. In the damper device D, the case 
11 is attached to an opening of a main body of a device 
through the arm portion 18 in a vertical direction, and the 
arm 91 is attached to a cover member for opening and 
closing the opening of the main body through the second 
horiZontal portion 94. FIG. 31 shoWs a state Wherein the 
cover member is closed, and FIG. 34 shoWs a state Wherein 
the cover member is open. 

In a state Wherein the cover member closes the opening of 
the main body shoWn in FIG. 31, the arm 91 is rotated 
counterclockwise as indicated by an arroW in FIG. 22 to 
release a lock mechanism (not shoWn) and open the cover 
member. Accordingly, the rotor 51 connected to the cover 
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8 
member through the arm 91 is rotated counterclockwise, so 
that the silicone oil 41 in the section A of the housing portion 
15 betWeen the ?rst valves 61 and the second valves 31 is 
compressed. As a result, as shoWn in FIG. 32, the ?rst valves 
61 block the notches 54a of the ?rst rotational Wings 54 
provided on the rotor 51 due to the pressure of the silicone 
oil 41 inside the section A. Also, the second valves 31 block 
the notches 17a of the second rotational Wings 17 provided 
on the case 11 due to the pressure of the silicone oil 41 inside 
the section A. 

Accordingly, the ?rst valves 61 and second valves 31 
block the notches 54a and 17a to prevent the silicone oil 41 
inside the sectionA from easily ?oWing out from the section 
A, thereby damping the cover member rotating in the 
opening direction. As shoWn in FIG. 30, the compressed 
silicone oil 41 inside the section A ?oWs into the section B 
inside the housing portion 15 through the passage 58. The 
conical surfaces 170 of the second rotational Wings 17 and 
the conical surface 55 of the rotor 51 forming the passage 58 
include surfaces perpendicular to the rotational axis line of 
the rotor 51. That is, the conical surfaces 170 and 55 include 
the surfaces perpendicular to the rotational axis line of the 
rotor 51 and the surfaces parallel to the rotational axis line 
of the rotor 51. Accordingly, When the compressed silicone 
oil 41 passes through the passage 58, the silicone oil 41 
pushes the bottom of the case 11 aWay from the rotor 51 due 
to the surfaces of the conical surfaces 170 and 55 perpen 
dicular to the rotational axis line of the rotor 51 (orthogonal 
component face). As a result, While the passage 58 tries to 
expand, it is possible to maintain a gap of the passage 58 
constant due to rigidity of the housing, thereby maintaining 
accuracy of the braking torque. 
When the cover member is turned to the open position 

until abuts against a stopper (not shoWn), the damper gear D 
stops in the state shoWn in FIG. 33. In this state, When the 
cover member is turned to close the opening of the main 
body and the arm 91 is turned clockWise opposite to the 
arroW shoWn in FIG. 22, the silicone oil 41 inside the section 
A is not compressed and the silicone oil 41 inside the section 
B is compressed. As a result, as shoWn in FIG. 34, the ?rst 
valves 61 open the notches 54a of the ?rst rotational Wings 
54 by the pressure of the compressed silicone oil 41 inside 
the section B. The second valves 31 open the notches 17a of 
the second rotational Wings 17 by the pressure of the 
compressed silicone oil 41 inside the section B. 

Accordingly, the silicone oil 41 moves (?oWs) from the 
section B to the sectionAthrough the notches 54a of the ?rst 
rotational Wings 54; betWeen the ?rst rotational Wings 54 
and the cylindrical Wall portion 14, the notches 17a of the 
second rotational Wings 17, and the notches 33a of the valve 
portions 33, so that the cover member rotates in the closing 
direction Without damping. 
As described above, in the embodiment of the present 

invention, the ?rst rotational Wings 54 With the notches 5411 
are provided on the rotor 51. The rotational Wings 54 move 
relative to the silicone oil 41 in the circumferential direction, 
and extend in a radial direction for dividing the housing 
portion 15 of the housing ?lled With the silicone oil 41. The 
?rst valves 61 are provided on the rotational Wings 54, and 
are formed of the elastic member capable of deforming 
elastically. The ?rst valves 61 open the notches 54a When the 
rotor 51 rotates in one direction, and block the notches 5411 
When the rotor 51 rotates in the other direction. Accordingly, 
the ?rst valves 61 reliably block the notches 5411 When the 
braking torque is generated. As a result, the silicone oil 41 
passes only through the passage 58, thereby obtaining the 
braking torque With constant accuracy. 
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The ?rst valves 61 elastically contact at least the inner 
face of the housing and the outer surface of the rotor 51. 
Accordingly, the silicone oil 41 passes only through the 
passage 58, thereby improving accuracy of the braking 
torque. Moreover, the ?rst valves 61 are formed of ethylene 
propylene-diene rubber With a non-sWelling property rela 
tive to the silicone oil 41. Accordingly, it is possible to 
smoothly operate the ?rst valves regardless of a temperature 
change, thereby making it possible to use the damper device 
in cold climate Without problem. 

Further, the Wall portion (second rotational Wings 17) 
projecting toWard the axial portion 52 of the rotor 51 is 
provided on the housing. The passage 58 is formed betWeen 
the surface of the Wall portion having the surface perpen 
dicular to the rotational axis line of the rotor 51 and the 
surface 55 of the rotor 51 having the surface perpendicular 
to the rotational axis line and facing the surface of the Wall 
portion for passing the silicone oil 41 therethrough. When 
the braking torque is generated, the passage 58 tries to 
expand due to a pressure of the silicone oil 41 passing 
through the passage 58. With the structure described above, 
it is possible to maintain the gap of the passage 58 constant 
through rigidity of the housing, thereby obtaining the brak 
ing torque With constant accuracy. Also, the housing and the 
rotor 51 forming the passage 58 have rigidity, thereby 
improving durability of the damper device D. 

Further, the second valves 31 are provided on the second 
rotational Wings 17 for opening the notches 1711 When the 
rotor 51 rotates in one direction and blocking the notches 
1711 When the rotor 51 rotates in the other direction. Accord 
ingly, the compressed silicone oil 41 passes through at least 
the notches 17a and 54a not to generated the breaking 
torque, thereby e?fectively reducing the breaking torque 
When the braking torque is not generated. Also, the second 
valves 31 are provided for reducing a load to the ?rst valves 
61, thereby improving durability of the ?rst valves 61 and 
the damper device D. 

The ring-shaped sheet 81 is placed betWeen the cap 21 and 
the ?ange portion 53 of the rotor 51. Accordingly, the 
silicone oil 41 does not pass betWeen the cap 21 and the rotor 
51 during the initial operation, thereby eliminating frictional 
resistance betWeen the cap 21 and the rotor 51. 

In the embodiment described above, the second valves 31 
are made of a synthetic resin, and may be made of an elastic 
member. The silicone oil 41 is used as the viscous ?uid, and 
other viscous ?uids With a same function such as grease may 
be used. 

In the embodiment, the second rotational Wings 17 are 
provided on the housing, and the second valves 31 are 
provided on the second rotational Wings 17. The ?rst rota 
tional Wings 54 are provided on the rotor 51, and the ?rst 
valves 61 are provided on the ?rst rotational Wings 54. 
Alternatively, the ?rst rotational Wings may be provided on 
the housing, and the ?rst valves may be provided on the ?rst 
rotational Wings. The second rotational Wings may be pro 
vided on the rotor, and the second valves may be provided 
on the second rotational Wings. With such a structure, the 
same effect still can be achieved. 
As described above, the ?rst rotational Wings may be 

provided on the housing, and the ?rst valves may be 
provided on the ?rst rotational Wings; and also the second 
rotational Wings may be provided on the rotor, and the 
second valves may be provided on the second rotational 
Wings. In such a case, the both valves may be pressed into 
the rotational Wings, so that the valves do not come off, 
thereby making the assembly easy and assembling the 
damper device D e?iciently. The viscous-?uid passage is 
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formed of the notches 17a and 54a, and may be formed of 
a hole for reliably opening and closing the viscous-?uid 
passage. 

Further, the axis portion 52 of the rotor 51 projects from 
the housing. Alternatively, a ?tting concave may be provided 
in the axis portion of the rotor exposed from the housing 
Without projecting the axis portion of the rotor from the 
housing. A connecting member may be ?tted into the ?tting 
concave, so that the rotor can rotate relative to the housing. 
The passage 58 is formed of the conical surfaces 170 and 55, 
and may be formed of only the orthogonal surfaces perpen 
dicular to the rotational axis line of the rotor 51. The second 
valves 61 are formed of the non-elastic member, and the 
same effect can be achieved When the second valves are 
formed of an elastic member. 
The O-ring 71 is made of self-lubricating silicone rubber, 

and may be made of ethylene-propylene-diene rubber With 
non-sWelling property relative to the silicone oil 41. Accord 
ingly, it is possible to reduce a variation in the braking torque 
due to a temperature change and use the O-ring 71 in cold 
climate Without any problem. In the embodiment, the hous 
ing is composed of the case 11 and the cap 21. The housing 
portion 15 of the silicone oil 41 is provided on the case 11. 
The penetrating hole 22 for inserting the axis portion 52 of 
the rotor 51 is provided in the cap 21. The O-ring 71 
prevents the silicone oil 41 from leaking betWeen the cap 21 
and the axis portion 52. Alternatively, the housing portion 
may be provided in the cap for retaining the silicone oil, and 
the penetrating hole may be provided in the case for insert 
ing the axis portion of the rotor penetrates, so that the O-ring 
can prevent the silicone oil from leaking betWeen the case 
and the axis portion. 
The disclosures of Japanese Patent Applications No. 

2003-378982 ?led on Nov. 7, 2003 and No. 2003-378983 
?led on Nov. 7, 2003 are incorporated in the application. 

While the invention has been explained With reference to 
the speci?c embodiment of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims. 

What is claimed is: 
1. A damper device comprising: 
a housing, 
a viscous ?uid ?lled in the housing, 
a rotor rotatably disposed inside the housing, 
a sealing member disposed betWeen the housing and the 

rotor for preventing the viscous ?uid from leaking 
therebetWeen, 

a rotational Wing device With a viscous-?uid passage 
device provided on one of the housing and the rotor, 
said rotational Wing device moving relative to the 
viscous ?uid in a circumferential direction and extend 
ing in a radial direction for dividing the housing, and 

a valve device provided on the rotational Wing device, 
said valve opening the viscous-?uid passage device 
When the rotor rotates in one direction and blocking the 
viscous-?uid passage device When the rotor rotates in 
the other direction, 

Wherein said valve device is formed of an elastic member 
capable of deforming elastically and includes an axis 
portion at one side thereof so that the valve device 
rotates around the axis portion When the rotor rotates. 

2. A damper device according to claim 1, Wherein said 
valve device elastically contacts an inner surface of the 
housing. 

3. A damper device according to claim 1, Wherein said 
viscous ?uid is formed of silicone oil, and said valve device 
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is formed of ethylene-propylene-diene rubber having non 
sWelling property relative to the silicone oil. 

4. A damper device according to claim 1, Wherein said 
housing further includes a Wall portion projecting toWard the 
rotor so that a passage is formed betWeen the Wall portion 
and the rotor for passing the viscous ?uid therethrough. 

5. A damper device comprising: 
a housing, 
a viscous ?uid ?lled in the housing, 
a rotor rotatably disposed inside the housing, 
a sealing member disposed betWeen the housing and the 

rotor for preventing the viscous ?uid from leaking 
therebetWeen, 

a rotational Wing device With a viscous-?uid passage 
device provided on one of the housing and the rotor, 
said rotational Wing device moving relative to the 
viscous ?uid in a circumferential direction and extend 
ing in a radial direction for dividing the housing, and 

a valve device provided on the rotational Wing device, 
said valve opening the viscous-?uid passage device 
When the rotor rotates in one direction and blocking the 
viscous-?uid passage device When the rotor rotates in 
the other direction, 

Wherein said rotational Wing device includes a ?rst rota 
tional Wing With a ?rst viscous-?uid passage provided 
on one of the housing and the rotor, and a second 
rotational Wing With a second viscous-?uid passage 
provided on the other of the housing and the rotor; and 
said valve device includes a ?rst valve provided on the 
?rst rotational Wing for opening and closing the ?rst 
viscous-?uid passage, and a second valve provided on 
the second rotational Wing for opening and closing the 
second viscous-?uid passage. 
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6. A damper device according to claim 5, Wherein said 

second rotational Wing is provided on said housing to project 
toWard the rotor so that a passage is formed betWeen the ?rst 
rotational Wing and the rotor for passing the viscous ?uid 
therethrough. 

7. A damper device according to claim 5, Wherein said 
valve device is formed of an elastic member capable of 
deforming elastically. 

8. A damper device according to claim 5, Wherein said 
?rst and second valves elastically contacts an inner surface 
of the housing. 

9. A damper device according to claim 5, Wherein said 
viscous ?uid is formed of silicone oil, and said ?rst and 
second valves are formed of ethylene-propylene-diene rub 
ber having non-sWelling sWelling property relative to the 
silicone oil. 

10. A damper device according to claim 5, Wherein each 
of said ?rst and second valves includes a valve portion and 
an axis portion at one side of the valve portion so that the 
valve device rotates around the axis portion When the rotor 
rotates. 

11. A damper device according to claim 5, Wherein said 
?rst and second valves are provided on the ?rst and second 
rotational Wings such that When the rotor is rotated in a 
direction so that the ?rst and second rotational Wings 
approach each other, the ?rst and second valves close the 
?rst and second viscous-?uid passages, and When the rotor 
is rotated in a direction so that the ?rst and second rotational 
Wings move aWay from each other, the ?rst and second 
valves open the ?rst and second viscous-?uid passages. 


